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GOLDSTREAM GRAVITY SURVEY 

The results of the  gravi ty  test survey over the  

Goldstream Property of Noranda Exploration Co. Ltd. 

are presented here. A l l  work was done 'blind' without 

the benefit of any information about t he  geology or the 

locat ion of the  Goldstream deposi t ,  The results of the 

grav i ty  work a r e  therefore  an unbiased appra isa l  of t he  

usefullness of gravi ty  t o  out l ine massive deposi ts  i n  

ruggac? t e r r a i n  areas. The results speak f o r  themselves. 
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LOCATION - DATE OF WORK - CEiEw 

LOCATION: Goldstream Property 

Goldstream Eiiver area, B .C . 
51'37.52 @ N Latitude, 118'25 .% * W Longitude 

NTS 82M/9w 

DATE OF WORK: 

Field Work: June 21 - June 28,1977 

Office Work: July 1 - July 19, 1977 

- CRGW: Charles A ,  Ager, PhD, PEng., data interpreter 

Douglas R, MacQuarrie , BSc, geophysicist/party chief 

Alan Watson, observer 

Howard Moskaluk, geophysical zssistan+Y 
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INTRODUCTION 

A t  t h e  r eques t  of Mr Tom Walker, NoraTda Explorat ion 

Co. Ltd., a g rav i ty  t e s t  survey was conducted over a p a r t  

of t h e  Goldstream Property,  Goldstream River area, B.C. 

The i n t en t  of t h e  work was  t o  eva lua te  the  use fu l lnes s  

of g r a v i t y  as a t o o l  t o  o u t l i n e  massive sulphide bodies  

wi th in  rugged t e r r a i n  areas such as t h i s  property.  To 

ensure t h a t  t h e  results of t h e  work would remain completely 

unbiased, no p r i o r  information concerning the  geology of 

t h e  a r e a  o r  t h e  o re  d e p o s i t  were suppl ied t o  t h e  cont rac tor .  

The d a t a  presented here  r ep resen t s  t he  results of t h e  

g r a v i t y  survey work. All i n t e r p r e t a t i o n  was done completely 

'blind' and represents a fa i r  a p p r a i s a l  of what information 

can be der ived  by looking only a t  t h e  g r a v i t y  field. 

INSTHUMENTATION & SURVZY PROCEDURES 

Gravi ty  observat ions were made using a LaCoste & Fbmberg 

Model G g r a v i t y  meter ( S e r i a l  No. 209) with reading accuracy 

of t0,Ol mgal. All g r a v i t y  observat ions were wi th in  tho  

dial range 42504350 f o r  which the  instrument  cons t an t  is 

1.05965 mgal/division. Instrument and d i u r n a l  d r i f t  were 

accounted f o r  by ty ing  i n t o  known base s t a t i o n s  wi th in  t h r e e  

hour i n t e r v a l s .  
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Gravi ty  s t a t i o n s  w e r e  located a t  25 meter i n t e r v a l s  

a long l i n e s  spaced 100 meters apart as shown on Figure 3. 

In the  survey area, It is  very p rec ip i tous  with t h i c k  

undergrowth and dense stards of 'devi l ' s  club'. The survey 

lines were previously marked by f lagging  b u t  no t  c u t .  The 

s t e e p  t e r r a i n  combined wi th  the  overbearing undergrowth made 

t h e  survey work very hazardous, t ed ious  and slow. Nevertheless,  

s t a t i o n  e l eva t ions  were d e t e r m i n e d  by standard l e v e l l i n g  

methods using an e l e c t r i c  l e v e l  developed by Ager ~3 Associates  

Ltd. S t a t i o n  e l eva t ions  were measured t o  an accuracy of 

- N.03 meters or b e t t e r .  Loop c losu res  were made between 

each line with  a d d i t i o n a l  c o n t r o l  from d r i l l  c o l l a r  e leva t ions .  

The survey is referenced t o  two permanent base s t a t i o n s  

e s t ab l i shed  wi th in  t h e  survey area. These s t a t i o n s  are 

c a l l e d  GB77-7 and GB77-8. Each s t a t i o n  i s  marked by a red 

painted p o s t  on which is carved t h e  s t a t i o n  number. 

absolu te  value of t h e  g r a v i t y  f i e l d  f o r  each base was determined 

by an ex-center t i e  t o  t h e  Nat ional  Network station a t  

Revelstoke, B.C. The observed g r a v i t y  values so determined 

are l i s t e d  below with a d d i t i o n a l  parameters given i n  Appendix A .  

The 
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Observed Gravi ty  S t a t i o n  Number Location 

9049.68 Revelstoke ,B .C 980,889.39 mgal 

GB77-7 Mining C0.q. Camp 980,9&.76 mgal 

GB77-8 U800E + 2100N 
Goldstream Grid 980,854 .78 mgal 

The e l eva t ion  datum f o r  t he  survey was determined by  

ass igning  863.98 meters t o  GB77-8 as  measured from d r i l l  

coller e leva t ion  863.97 meters f o r  d r i l l  hole h'G6. The 

l a t i t u d e  and longi tude co-ordinates f o r  GBn-8 were scaled 

from t h e  1:50,000 map shee t  f o r  t he  area and are shown on 

Figure 2 . 

DATA REDUCTION 

As is w e l l  known, t h e  observed g r a v i t y  values  ( go) 

conta in  much information of non- in te res t  i n  explora t ion  

geophysics. Simply s t a t e d ,  t h e  problem i s  t o  sepa ra t e  t h e  

unwanted effects af  t h e  e a r t h  (g ) from t he  observed g r a v i t y  

f i e l d .  The map of i n t e r e s t ,  t h e  Complete Eouguer Gravi ty  Map 

( A  gcB) i s  def ined  as follows: 

E 



where 

gBS + % + + 

i" t t  
Lat i tude  effect Te r ra in  e f f e c t  

I 
Free A i r  e f f e c t  

Bouguer S lab  e f f e c t  

Using standard procedures,  t h e  Complete Bouguer Gravi ty  

Map (Figure 4) was ca l cu la t ed  by Equation 1 above. Ter ra in  

effects were ca l cu la t ed  t o  a rad ius  of 500 meters using 

computer techniques of Ager & Associates  L td .  Bouguer s l a b  

and t e r r a i n  d e n s i t i e s  were taken as 2.80 g/cc as  determined 

from d e n s i t y  measurements on t h e  p h y l l i t i c  rocks which are 

presumed t o  underly t h e  survey area. Th9 complete Bouguer 

g rav i ty  values  are a l l  r e l a t i v e  t o  base s t a t i o n  GB77-8 

which was assigned an  a r b i t r a r y  value of 167.78 mgals. A 

complete l i s t i n g  of t h e  g r a v i t y  d a t a  i s  given i n  Appendix A. 

THE GRAVITf MAPS 

The g r a v i t y  survey was  conducted over a por t ion  of 

t h e  Goldstream g r id  as spec i f i ed  by Noranda personnel.  

Previous d r i l l i n g  and underground work has out l ined  a 

massive copper d e p o s i t  w i th in  t h e  area surveyed. Density 

measurements on the  ore  and h o s t  rocks were made as follows: 

. 



p h y l l i t e  ( h o s t  rock)  2.79 g/cc 

p h y l l i t e  (hanging wal l  rock)  2.82 g/cc 

ore  (nass ive)  3.78 g/cc 

ore  (disseminated) 3.19 g/cc 

As can be seen from t h e  above d e n s i t y  information, 

t h e r e  is a hea l thy  c o n t r a s t  of about 1.0 g/cc between 

p h y l l i t i c  hos t  and massive ore  rocks. This is  most 

c e r t a i n l y  s u f f i c i e n t  t o  give a g r a v i t y  high response 

of more . than  O,5O mgals, 

The e l eva t ion  and complete Bouguer g rav i ty  maps are 

given on Figures 3 and 4 r e spec t ive ly ,  Inspec t ion  of t h e  

C.B.gravity f i e l d  i n d i c a t e s  a r eg iona l  g rav i ty  g rad ien t  

of about 0.60 mgals pe r  100 meters southwest, This  g rad ien t  

was removed from t h e  C.B. g r a v i t y  map t o  y i e ld  t h e  Residual  

Gravi ty  Mip, Figure 5. The plane equat ion for  t h e  r e g i o n a l  

field determined by LMS f i t  t o  t h e  d a t a  is: 

= 173(j3 - 0.13685X - 0,4374% mgal ( 3 )  gR 
where 

X,Y are E,N g r i d  co-ozdinates i n  100's meters. 

. 



INTERPIiETATION OF RESULTS 

Inspection of t h e  C.B. Grevity Map, Figure 4, i n d i c a t e s  

t h a t  t h e  t rend  of t he  underlying r o c k u n i t s  is northwest- 

southeast .  These same u n i t s  increase  i n  dens i ty  towards t h e  

south as evidenced by t h e  increase  i n  g r a v i t y  g rad ien t  in 

t h i s  area. The l a rge  bulge i n  t h e  g r a v i t y  contours, centered 

a t  L5200E+2400N, most c e r t a i n l y  marks t h e  presence of t h e  

Goldstream massive sulphide depos i t .  The body t r ends  t o  t h e  

no r theas t  and d i p s  i n  t h e  same d i r e c t i o n .  

Af t e r  removal of the r eg iona l  f i e l d ,  a fiesidual Gravity 

Map (Figure 5 )  more c l e a r l y  po in t s  ou t  t he  a foresa id  features 

and ampl i f i e s  o ther  anomalies. 

t h a t  t h e r e  i s  i n s u f f i c i e n t  g r a v i t y  coverage over and around 

t h e  massive sulphide d e p o s i t  t o  allow f o r  a good estimate of 

t h e  r e s i d u a l  anomaly assoc ia ted  with it. The only recourse,  

for t h i s  p ro j ec t ,  was t o  remove a planer  field from t h e  da ta .  

The r e s i d u a l  map should therefore  be treated as  *a*  r e s i d u a l  

map wi th  t h e  inherent  assumption t h a t  as more d a t a  is ava i l ab le  

it will be improved. Even w i t h  t hese  

t h e  following i n t e r p r e t a t i o n  i s  made with good cer ta iny:  

It is important t o  r e a l b e  

r e s t r i c t i o n s  on t h e  d a t a  

. 



(1) The g rav i ty  high anomaly of 0.80 mgals, centered 

a t  L900E+2400N and trending through Lj300E+2550N, 

c l e a r l y  i n d i c a t e s  t he  subsurface pos i t ion  of t h e  

Goldstream massive sulphide orebody. 

(b) The fact  t h a t  t h e  g r a v i t y  high anomaly is s t i l l  open 

t o  t h e  nor th  i s  in t e rp re t ed  t o  m a n  t h a t  t h e  massive 

source extends t o  t h e  no r theas t  off t h e  survey area. 

(c) Using the  0,O mgal contour as t h e  outer  l i m i t  of 

t h e  g rav i ty  f i e l d  due t o  t h e  ore body, and 2.8 g/cc 

f o r  h o s t  rocks, and 3.8 g/cc f o r  ore t h e  t o t a l  

tonnage a s soc ia t ed  with t h i s  anomaly i s  g r e a t e r  than 

0.46 mil l ion  tons.  However, s ince  the  rocks on t h e  

f o o t  and hanging walls of the  depos i t  are denser  

(about 3.19 g/cc) , than  .the h o s t  rocks, t h e  tonnage 

es t imate  f o r  t h e  more massive part shculd be down 

graded by t h e i r  r e l a t i v e  volume extents.  Allowance 

should be made f o r  t h e  fact  t h a t  t h e  anomaly r ep resen t s  

only p a r t  of t h e  ore body as w e l l .  T h i s  tonnage 

estimate is  the re fo re  only a rough estimate. 

(d) The fact t h a t  t h e  anomaly opens toward t h e  no r theas t  

i n d i c a t e s  t h a t  t h e  body d i p s ,  a t  a small angle t o  t h e  

ground sur face ,  i n  t h i s  d i r ec t ion .  



(e) There is a sharp  g rad ien t  on lines 5lOOE t o  5300E 

at about 2325M. This  indicates t h a t  t he  ore  e i t h e r  

th ickens  o r  i n c r e a s e s  in d e n s i t y  or  both t o  t h e  

no r theas t  from t h i s  region,  

( f )  There a r e  two smaller g r a v i t y  high anomalies of 

amplitude 0.30 mgals centered a t  Ik900E+2125N and 

L52OOE+ZOOON. Each of t hese  f e a t u r e s  i s  v e p j  l o c a l  

in ex ten t  but could r ep resen t  smaller pockets of 

massive minera l iza t ion  o r  heavier  rock un i t s .  Corre la t ion  

of these  t a r g e t s  t o  the  known geology should expla in  

t h e  exact na ture  of t he  sources. 

(g) The g rav i ty  high zone extending t o  the  south of 1S)OON 

on l i n e s  4800E - 5300E should be inves t iga t ed  f u r t h e r .  

Prel iminary information suggests  t h a t  it i s  caused by 

an increase i n  d e n s i t y  of t h e  underlying rocks.  This  

may i n d i c a t e  a rock u n i t  denser  than 2.80 g/cc,  or it 

could s i g n a l  t h e  beginning of another  zone of mineral- 

i z a t i o n ,  

(h) The g r a v i t y  low features of t h e  map are no t  deemed 

t o  be important  a t  t h i s  time. Likely exp la ina t ions  

f o r  them are increases i n  overburden depths  and/or 

less dense rock un i t s .  



SWiARY & CONCIlJSIONS 

The results of t h e  g r a v i t y  survey work c l e a r l y  i n d i c a t e  

t h e  presence of t h e  massive Goldstream depos i t .  Although 

t h e  authour  of t h i s  r e p o r t  i s  basing t h e  i n t e r p r e t a t i o n  

s o l e l y  on t h e  g r a v i t y  da t a , the  g r a v i t y  evidence i s  so 

clear and se l f -ev ident  t h a t  t h e  results are expected t o  

be quite accurate. Nore refinement can be made t o  t h e  

i n t e r p r e t a t i o n  with geo log ica l  and d i l l  core input .  

Fur ther  g rav i ty  work is recommended over t h e  ore  depos i t  

as a method of mapping i t s  sub-surface dimensions and as  a 

method of c a l c u l a t i n g  t h e  o v e r a l l  tonnage of t h e  depos i t .  

Respec t fu l ly  submitted, 

July 19, 1977 Charles A. A g e  -Y- PhD, PEng. 

Geophysicist  
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NORAEIDA EXPLORAT I ON COMPANY, L I t 4  I TED 

STATEMENT OF COST 

PROJECT Go1 ds t ream 

TYPE OF R E P O R T  G r a v i t y  and L i n e  C u t t i n g  

a)  \&/ages :  

No. of Days 1 

Rate p e r  Day $ 5 4 - 7 3  
Dates: from 
T o t a l  Wages 1 

b) Food and  Accomodation: 

No o f  d a y s  1 

’- Rate p e r  day $ .  7 - 4 6  
Dates: from 

T o t a l  C o s t  1 

c )  T r a n s p o r t a t  ion: 

No  o f  d a y s  1 

Rate p e r  day  $ 17.45 
Dates :  from 

T o t a l  C o s t  1 

d) Ins t rument  R e n t a l :  

Type o f  l n s t r u m e n t  

No o f  d a y s  

Rate per  d a y  $ 

Dates:  f r o m  

Tota l  C o s t  

Type o f  I n s t r u m e n t  

rio o f  days 

Rate per  day $ 

Da tes :  f rom 

T o t a l  C o s t  

J u n e  20 t o  

x $ 54.73 

to 

$ 7.46 

to  

x $  

to  

X $  

54 73 

7.46 

17.45 



f) A n a l y s i s  
(See a t t a c h e d  schedu 1 e) 

g )  Cost of p r e p a r a t i o n  o f  Repor t  

Author  

D r a f t i n g  

Typ ing  

h) Other :  
C .A .  Agar & Assoc. 

Snake R i v e r  C o n t r a c t i n g  
( L i n e  C u t t i n g )  

Supervis.Lon: R . C .  Heim, PhD. P.Eng. 
and G . E .  Dirom P.Eng. 

T o t a l  Cost 

e )  U n i t  c o s t s  f o r  G r a v i t y  Survey 

No  o f  days 7 (Cont rac tors  Crew) 

No o f  u n i t s  212 Stns.  

U n i t  . c o s t s .  31.72169 / Stn.  

T o t a l  Cost  31.72169 x 212 

U n i t  Cost f o r  L i n e  C u t t i n g  

# o f  U n i t s  5.05 I<m 

U n i t  Costs  184.30495/Km 

T o t a l  Cost 184.901r35 x 5.05 

6,545 .Or) 

674.13 

360.00 








